INTRODUCTION
The Centers for Disease Control and Prevention (CDC) estimated there were 1,106,400 adults and adolescents living with HIV infection in the United States at the end of 2006. 1 The HIV epidemic has changed drastically since its recognition in 1981, with significant progress in both treatment and prognosis. What was once acute inpatient care of the dying has become outpatient chronic disease management with equal or greater focus on other co-morbidities. Projections suggest that there will soon be a shortage of HIV providers. 2 Training primary care providers (PCPs) to care for patients with chronic HIV infection may allow us to better meet the chronic health care needs of this growing population. The projected workforce shortage is attributable to many factors. Many of the clinicians involved in HIV care entered this field at the beginning of the epidemic and are nearing retirement. 2 As patients are living longer with HIV, the number of patients with chronic infection has exploded. 3 Additionally, as screening rates increase due to new CDC recommendations for universal screening, 4 we expect to see an increase in diagnosis of patients previously unaware of their HIV status who will now require care. Finally, HIV disproportionately affects underserved and minority populations; 5 therefore reimbursement is often low, making the recruitment of new providers difficult. 6 The HIV Medicine Association (HIVMA) and the American Academy of HIV Medicine (AAHIVM) issued a joint statement in 2009 confirming their belief that a workforce shortage is imminent . 2 Given these changes in the epidemic and the HIV workforce, it is critical that we train a new generation of providers who are comfortable providing complex HIV chronic disease management. In addition, as these patients continue to live longer with HIV, 7 caring for other medical co-morbidities, and providing routine preventive care services become increasingly important. PCPs, including general internists, are uniquely situated to provide this type of comprehensive, longitudinal care to patients with HIV. It is well documented that general practitioners and mid-level providers provide quality of care equal to that of ID specialists when they have experience caring for patients with HIV. [8] [9] [10] [11] However, many PCPs do not provide this care for HIV We conducted a survey of all internal medicine residency program directors in the United States (US). Our goals were to evaluate attitudes toward training residents to provide comprehensive primary care to patients with HIV; to assess the prevalence of curricula in this field; and to determine the impact of program characteristics, HIV prevalence in the training area and geographic location of the program on these results. In addition, we sought to determine how attitudes and training opportunities have changed since the study performed by Hayward, et al. in 1991. 15 
METHODS
We contacted all members of the Association of Program Directors in Internal Medicine (APDIM) listserve with a one-time email containing a link to our "Zoomerang" survey. 16 All but six US internal medicine programs are current members of APDIM. We subsequently mailed copies of the survey to all non-responding and non-APDIM member accredited internal medicine residency programs listed by the American Medical Association (AMA In designing the survey, we attempted to replicate questions posed by Hayward et al. 15 based on the results presented in that paper. We were unable to obtain the original survey instrument. Some questions were modified or added to focus on our interest in outpatient care of HIV. The survey (see appendix online) asked questions about program directors' attitudes about the importance of training residents to care for outpatients with HIV infection; factors that limit training of residents in outpatient HIV care; the level of exposure to patients with HIV in the resident continuity clinic practice setting; HIV outpatient curricula and other clinical experiences offered during training; and demographic information about the program and training setting. Attitudes and opinions were assessed using a five point Likert scale ranging from 1= strongly disagree to 5=strongly agree. Because the attitudinal data tended to cluster together, we felt these responses were more effectively interpreted as dichotomous variables. Therefore, for the analysis, we grouped strongly agree and agree responses together and neutral, disagree and strongly disagree together. Demographic data for non-responding programs were collected by searching the AMA's FRIEDA database. 17 For those with incomplete information in this database, a web search was conducted, including review of the program website. We analyzed the responses of programs even if all questions on the survey were not complete; for this reason, responses to some questions do not add up to 100%. We defined a rural training setting as a population of less than 10,000; a small city as a 10,000 to 50,000; and urban setting as greater than 50,000. The geographic regions are those defined by the American Association of Medical Colleges (AAMC). 18 We characterized the program director specialty as generalist, infectious diseases, or other subspecialty. We collected data on program size, the presence or absence of a primary care track within a residency program, the presence of an HIV/ID sub-specialty clinic at the institution, and whether the program was university-based or community-based. For our analysis, we divided programs into three equal sized and based groups of 70 programs each based on the number of residents. Small programs were defined as having between 12-37 residents, medium programs had 38-72 residents, and large programs had 73-192 residents. Data regarding HIV prevalence in the residency program location were collected independent of the survey since it was felt that published data on prevalence would be more accurate than program directors' estimates. These data were collected from the CDC HIV Prevalence report in 2006. 5 The CDC reports AIDS prevalence data for metropolitan areas as well as by state. We used AIDS prevalence data as a proxy for HIV prevalence. If a training program was located in an area outside one of the metropolitan areas reported (70 programs, 18.8%), we used state-wide data. For the analysis, programs were divided into three equal groups of high, low or moderate prevalence. HIV prevalence was characterized as low if the rate of AIDS cases per 100,000 population was between zero and 10, moderate prevalence between 10.1 and 16, and high prevalence between 16.1 and 41.9. Because one of our primary interests was to see how attitudes and training models in outpatient HIV care have changed over time, we compared our findings to those reported by Hayward et al. who conducted a similar study in 1991. 15 All analyses were performed using SPSS version 16. Descriptive statistics (frequencies, percents, means and standard deviations as appropriate) were generated for all variables. ANOVAs with post hoc Scheffe analyses and t-tests were used to compare means of continuous data, after verifying normality. Chi-square tests were used for categorical variables. The predictive value of program characteristics on program director attitudes (specifically, 'I believe it is important to train all residents in my program to be PCPs for patients with HIV by the completion of a 3 year residency without further subspecialty training") were assessed using logistic regression. The base model was compared to a full model with all program characteristics entering the model simultaneously. The ade-quacy of the model was assessed using the Hosmer and Lemeshow goodness-of-fit test. The questionnaire and study design were approved by the University of Colorado Multiple Institutional Review Board.
RESULTS
Of the 372 program directors surveyed, 230 responded (61.8%). The demographic characteristics of responding programs are shown in Table 1 . Comparison of respondents to non-respondents using chi-square tests indicates that only setting was significantly different with university-based programs being disproportionately represented in the sample of respondents.
Fewer than half of program directors (42.1%) felt it was important to train residents to be PCPs for patients with HIV. Providing a curriculum in outpatient-based HIV care was a priority for 45.1% of program directors, and 56.5% reported that clinical exposure to outpatient HIV care was a priority. Approximately half of the programs offered curricula or clinical experiences in outpatient-based HIV care. Of those programs that offered HIV curricula or didactic programs, 19.6% incorporate online educational modules or cases. Only 4.5% of programs that do not offer curricula or didactics in outpatient HIV made online modules available to their residents.
Among all programs, 34% of program directors stated residents in their program care for HIV patients throughout the spectrum of disease in their continuity clinics, consulting a specialist only when necessary. Thirty-eight percent of program directors reported that their housestaff care for patients in the early stages of HIV infection in a general medicine setting and refer to a specialist when complications of AIDS develop or antiretroviral therapy is required. Forty-five percent of programs report that residents do not provide any continuity care for patients with HIV and all chronic care for these patients is delivered in a subspecialty clinic. Only 18.8% of program directors believed their graduates had the skills necessary to be primary providers for patients with HIV, and 70.6% reported that residents interested in providing care for patients with HIV typically pursue ID fellowships. Table 2 outlines many of the potential barriers to providing comprehensive outpatient HIV training to residents. The strongest reasons cited for limited HIV training were beliefs that few graduates will practice HIV medicine as a generalist, patients with HIV prefer to be seen in ID subspecialty clinics and that patients receive better care in ID clinics compared to general medicine clinics.
Logistic regression found directors of programs in areas with low HIV prevalence were significantly less likely to agree that it is important to train all residents in their program to be PCPs for patients with HIV (OR 0.41, CI 0.19-0.91) . No other program characteristics were predictive of program director attitudes.
DISCUSSION
Based on the results of this study, fewer than half of program directors agreed that it is important to train residents to be PCPs for patients with HIV and provide residents with an outpatient-based HIV curricula. Fewer than half of programs offer a dedicated rotation in outpatient HIV care, and half have curricula in place to teach about outpatient HIV care. Very few program directors believed their graduates had the skills to be PCPs for these patients, and most reported that residents interested in providing care for patients with HIV were likely to pursue ID fellowships. The strongest reasons cited for limited HIV training were beliefs that most trainees will not practice HIV medicine as a generalist, and that patients with HIV prefer to be seen in and receive better care in ID clinics compared to general medicine clinics.
Despite these beliefs, training PCPs to care for patients with HIV is critical. Since the advent of potent antiretroviral therapy, rates of AIDS-related morbidity and mortality have decreased dramatically. The proportion of deaths amongst patients with HIV due to AIDS-related causes fell from 54.2% in 1996 to 25.0% in 2004. At the same time, the proportion of Patients at our institution with HIV prefer to be seen by an infectious disease/HIV specialist than a generalist 59.8% deaths attributed to non-AIDS causes increased from 13.1% in 1996 to 42.5% in 2004. 7 Overall in the US, the incidence of HIV infection has remained stable since the late 1990s, and therefore with the dropping death rate, the prevalence of HIV infection has risen annually 3 without a proportionate increase in qualified HIV providers. 2 Although we did not find a large number of differences in program director attitudes based on program characteristics, we did find that program directors in low HIV prevalence areas were significantly less likely to believe that training all residents in outpatient HIV care was important as compared with programs in higher prevalence areas. This may reflect a lack of access to training opportunities, but is concerning because many graduates do not practice in the same area they trained after completion of residency. It is important that all internal medicine graduates have a working knowledge of outpatient HIV care so they will be wellprepared to care for this population. 20 In comparing these data to those collected by Hayward et al. in 1991, 15 it is interesting to note that at that time, 42% of program directors reported that their residents were adequately trained in AIDS ambulatory care. In our survey, this percentage had dropped to 19%. In 1991, 91% of program directors felt providing primary care for AIDS patients was a valuable educational experience; today only 56% reported that clinical exposure to outpatient HIV was a priority. Unfortunately, it appears that program director interest in training residents in HIV ambulatory care is waning significantly at a time when there is a dramatic increase in the need for practitioners with HIV training. Overall, little has changed since the 1991 study with regards to resident preparation to provide primary care to patients with HIV, but the reasons and attitudes cited for not providing this training have evolved over time. The previously cited reasons for not encouraging residents to assume primary care of AIDS patients included provision of care to patients with AIDS was too stressful for residents, care was too complex for generalists, and a lack of faculty with qualifications to supervise residents in this care. The most common reasons found in our study were the belief that most graduates will not provide HIV ambulatory care as a generalist, and that patients both prefer to be seen and receive better care in HIV specialty clinics than general medicine clinics.
There are limitations to our study. The survey results reflect attitudes and descriptions of training environments and educational opportunities by residency program directors. It is not known if surveying residents would yield the same results. In addition, although it would be more applicable to know HIV prevalence than AIDS prevalence, these data are not readily available in all locations as they are determined by case reporting and there are differences in testing and reporting in different communities. AIDS and HIV prevalence may not correlate in all communities, especially given that universal HIV testing is inconsistently practiced. However, we assume AIDS prevalence is proportional to HIV prevalence in most settings and would not expect this to affect our findings. Another limitation is that program directors may have different interpretations of what primary care for HIV patients encompasses. This may have caused respondents to alter their responses to some of the attitudinal questions. This was unlikely to affect our results as the overall content of the survey focused on providing independent care to HIV patients as opposed to co-management with an HIV specialist. Finally our comparisons to the findings published by Hayward et al. in 1991 are limited by the fact that the previous survey focused on AIDS patients while ours focused on patients with HIV, and the 1991 survey included internal medicine and family medicine programs, while ours focused only on internal medicine. Additionally, because we did not have access to the original survey, many of our questions were likely stated slightly differently which affects our ability to directly compare results.
Though a model of HIV care being delivered by ID specialists has predominated in recent years, historically HIV care has been provided by a wide range of providers including ID specialists, general internists, family practitioners, and others. 19 With a workforce shortage looming, we must increase our focus in training PCPs in addition to ID specialists to meet this need. With additional training in HIV care offered during residency, those residents with a specific interest in HIV can obtain a level of expertise that would allow them to practice HIV care without further fellowship training as defined by HIV professional organizations. 13, 14 Furthermore, offering additional exposure to HIV medicine in residency training would benefit all trainees since the aging HIV population is likely to require care from a variety of specialists and a working knowledge of outpatient HIV care should be required for all internists. 20 We conclude that despite a growing need for PCPs to care for patients with HIV, most internal medicine residency programs are not providing their residents with this training, and as a result, most program directors do not feel their graduates have developed adequate skills to provide competent HIV continuity care at the conclusion of residency. While several factors are likely at play, it is clear that program director attitudes that devalue this training contribute significantly. Future research should focus on strategies for tackling the predicted HIV workforce shortage including development of training programs to promote HIV clinical skills among PCPs. There will be challenges in adding HIV curricula to residency training given the broad scope of clinical competencies that must be achieved. However, as we face a looming workforce shortage, we need to proactively create educational experiences that will provide trainees with the skills and knowledge to deliver comprehensive care to the growing population of patients with HIV.
